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(7\) We, HONEYWELL INFORMA- 
TION SYSTEMS INC a ^rporauoa 
organised and existing under the laws of the 
Sure of Delaware, United States of America 
of 200 Smith Street, Waltham, ^»chusct£ 
United States of America, do hereby declare 
the invention, for which we pray that a ^patent 
may be granted to us, and the method by 
which it is to be performed to be particularly 
described in and by the following statement : — 
The present invention pertains to data com- 
munications svstems and more specifically to 
a data communications controller which can 
be used to scan all of the subchannels con- 
nected thereto when a priority switch is open. 
When the priority switch is dosed a selector 
switch on the communications controller can 
be used to choose one of several combinations 
of subchannels which are awarded pnonty over 
other subchannels being scanned. 

Electronic data processing has rapidly be- 
come a necessary adjunct to everyday *isiness 
and provides not only means for calculating, 
accounting and general data processing, but 
also provides a source of business manage- 
ment information. To incorporate a data pro- 
cessing system into a business frequently re- 
quires transmission into the system over long 
distances. Terminal devices convert data from 
human readable form into binary form ana 
transmit this data over wires or microwave 
relay systems from the terminal device to the 
data processor. The data processor operates 
upon the data received and sends a return 
message to the terminal device. The data pro- 
cessor operates at a speed [which 
as fast aTthe operating speed of d* terminal 
devices. To provide efficient « of the data 
communications equipment a control moduk 
such as a communications controller is con- 
nected between the terminal devices and the 
data processor. These terminal devices gener- 
ate a wide variety of message code sets, 
character lengths and bit rates. The dau a 
transmined a bit at a time from the terminal 
devices to the subchannels which temporarily 
store the data and then send the data to me 



processor. The rate of transmission of the 
dan from the terminal device is much slower 
than the operating speed of the data proces- 
sor so that there is a considerable period of 
time between the receipt of the first data bit 
from terminal number one and the receipt of 
a second data bit from this same terminal. 
This means that the communications controller 
cut receive a first data bit from terminal device 
number 1, then receive a data bit from termi- 
nal device number 2, etc. and return back to 
terminal number 1 in time to receive the 
second data bit from terminal device number 
1. The communications controller is designed 
so that it continuously scans through all of the 
subchannels connected to the communications 
controller and receives one bit at a time from 
each of these subchannels. However, it some 
of the terminal devices provide data bits at 
a higher rate it may be advantageous to receive 
more than one data bit from a high speed 
terminal device before proceeding to one of 
the lower speed terminal devices. Therefore, 
it is desirable that a priority system be used 
such that the higher speed devices receive a 
higher priority and be scanned several times 
while the lower speed devices are scanned 
or are connected to the controller only a single 
time. It is therefore advantageous to develop 
a communications controller having a dual 
scanning svstem so that all of the subchannels 
connected to the controller can be scanned in 
order when there is no high speed terminal 
device connected to the subchannel, but to 
assign priority to a terminal device having a 
higher speed when it is connected to the con- 
troller. 

It is, therefore, an object of this invennon 
to provide a communications controller hav- 
ing a dual scanning system. 

According to the present invennon, there 
is provided a digital electric data communica- 
tions system incorporating a priority switch 
and a data communications controller for con- 
trolling the sequential polling of a plurality 
of subchannels, said controller comprising a 
pair of subchannel scanners one of which is 
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arranged to generate si en j Is when activated 
which cause the sequential polling of all the 
said subchannel; and the other is arranged to 
generate signals when activj ted. which cause 

5 the sequential polling of some, but not others, 
of said subchannels, and a priority selection 
circuit which enables one cr other of the said 
scanners in accordance with the sorting of the 
priority switch 2nd the presence or absence of 

10 a demand for pnori;y servicing from one or 
more of the subchannels polled by the second 
said subchannel scanner, sa:d hrst scanner thus 
being enabled in the absence of said priority 
demand signals and, subject to the setting of 

15 the said priority switch, being disabled upon 
manifestation of said signais. 

The first said subchannel scanner scans each 
of the subchannels in tum. The second said 
subchannel scanner is uood to *can the priority 
20 subchannels when any nf these priority sub- 
channels request such action. When no priority 
requests are received the communication con* 
trolJer returns to the normal scanning. 

In an embodiment of the invention described 

25 herein there is provided a data communication 
system having dual scanners for use with a 
plurality of subchannels, said system compris- 
ing: first and second counters; an oscillator, 
said oscilator being connected to said first and 

30 said second counters: means for disabing said 
counters; first and second switching means, 
said firs: switching means being connected 
between said first counter and said means for 
disabling, said first switching means being con- 

35 neetcd to said second counter, said first switch- 
ing means selectively connecting one of said 
first and said second counters to said means 
for disabling: and a decoding matrix, said 
second switching means being connected 

40 between said matrix and said "first counter, 
said second switching means being connected 
to said second counter, said second switching 
selectively connecting one of said first and 
said second counters to said matrix, said mat- 

45 rix being coupled to said subchannels. 

Arrangements in accordance with the inven- 
tion will now be described by way of example 
and with reference to the accompanying draw- 
ings, in which: — 

50 Figure 1 is a simplified biock diagram of a 
data communications system in which the pre- 
sent invention may be used. 

Figs. 2a and 2b are a simplified schematic 
diagrams of a rypical subchannel constructed 

53 in accordance wiih one embodiment of the 
present invention. 

Figs. 3a— -d are simplified schematic dia- 
grams of a da a communications controller 
constructed in accordance with this cm bod i- 

60 men;. 

Fig. 4 illustrates waveforms which are use- 
ful in explaining the operation of the embodi- 
ment shown in Figs. 2 ar.d 3. 

Fig. 5 illustrates :h. various methods of 



scanning which mav be employed by the ccm- 65 
municanons ccn:roiler shown in Fig. 3. 

Fig. 6 comprises a schematic diagram show- 
ing derail* of the channel enable deeodir.g 
matrix of Fig. 3. 

Fig. 7 shows another embodiment cf the 70 
high priority scanner of Fig. 3. 

Description cf ".he Preferred Emuodimcr.: 
The data communication system shewn in 
Fig. I includes data preecssor !, a rr.cme.rv 
controller 2. a menvrv 3. ?r. input/output 75 
multiplexer 4. i communications controller 5, 
and a plurality of subchannel.* 6a — 5n. The 
data processor nia-iipulaies data in accordance 
with instructions of a program. The processor 
receives an ir.*:ruction, decodes the iiutruc- 80 
tion and performs the operation indicted 
thereby. The operation is performed on data 
received by the processor and temporarily 
stored thereby during the operation. The scries 
of instructions a;e calicd a pro a ram and in- 85 
elude decodablc operations to be performed 
by the processor. The instructions of the pro- 
gram are obtained sequential iy by the pro- 
cessor and together with the data to be oper- 
ated upon, are stcred in the 'memory. The 90 
memory 3 sh?wn in Fig. 1 mrv/ form many 
of several wcil know*n types; however, most 
commonly, the main memory is c ranicm 
access coniciden: current type having e plur- 
ality of addressable locations each "of which 95 
provides storage for a word. The word :nay 
fonn data or instruriions and may contain 
specific fields u?cful in a vsrier- cf operations. 
Normailv. when the processor i< in r.ecd of 
data or instructions it \\\\\ generate a memory 100 
cycle and provide an address :c the memory. 
The data or word stored in the address loca- 
tion will subsequently be retrieved from 
memory and provided to the data processor 1. , 

A scries of instructions comprising a pre- 105 
gram are usual iv "loaded*' into the memory at 
the hesinning uf the operation and. thus occupy 
a "block" of mcmorv which ncrmailv must 
not be disturbed until the program has been 
completed. Data to be operated upon by ;he 110 
processor in accordance with instruction of 
the stored program is stored in mem or* and 
is retrieved and replaced in accordance \v;th 
the binary coded instructions. 

Communication with the data processing 115 
system usually takes place through the media 
of input/output devices such as magnetic tape 
handlcrs ; paper tape readers, punched card 
readers, and remote terminal devices. To con- 
trol the receipt cf information from the input/ 120 
output devices and to coordinate the tranr-fer 
of information ro and from such devices, an 
input/vutput control means is required. Thu5. 
an input/output controller or input/ourput 
multiplexer is provided and connects the dan 125 
processing system to the variety of input/out- 
put devices. The input/output multiplexer co- 
ordinates the information flow to and frcm the 
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various input/output devices and also swards 
priority when more than or.e input/output 
device is attempting to communicate. Since 
input/output devices arc usuallv elcctro-mcch- 

5 anic3i in nature and necessarily have operat- 
ing speeds which arc much lower than the re- 
mainder of the data processing system, the in- 
put/output multiplexer provides buffer ins or 
temporary storacc to enable the processing svs- 

10 tern to proceed at its normal rate without wait- 
ing for the time consuming communication 
with the input/ourput device. 

The input/output multiplexer shown in Fig. 
1 may have a plurality cf input/output devices 

15 connected to the inpui /output multiplexer or 
the input/output controller in the same man- 
ner as Fig. 1 of U.S. Patent No. 3,413.613. 
The communications controller 5 appears to 
the input/output multiplexer 4 to be an in- 

20 put/output device, but this communications 
controller in rum controls a plurality of sub- 
channels which may be connected through 
modems and telephone lines to terminal de- 
vices. . ■ 

25 Binary information which nay be supplied 
from the memory to the subchannel 6a — 6n, is 
convened by one of the local modems 8a — 
Cn into a modulated signal which may be sent 
over telephone lines 9a — °n to one of the 

30 terminal modems ICa— IOn. A terminal 
modem converts a modulated signal into bin- 
ary information for use by corresponding one 
of the terminal devices Ha — I In. Binary in- 
formation which is generated by one of the 

35 terminal devices 11a— 1 In is converted by 
one of the terminal modems 10a — IOn into a 
modulated signal which i* sent over the tele- 
phone lines to- a corresponding local modem 
8a — 8n, which converts the signal into binary 

40 information again for use by a corresponding 
one of the subchannels 6a— 6n. The local 
modems and the terminal modems may cither 
receive modulated signals and convert the 
modulated signals into binary information or 

45 they may receive binary information and con- 
vert it into modulated signals. 

For a complete description of the proces- 
sor of Fig. 1 reference is made to the above 
mentioned U.S. Patent No. 3,413,613. More 

50 

particularly. Figs. 1(^— 3S of the drawings; 
column 10, line 67 to column 32. line 21 of 
U.S. Patent No. 3,413,613 are incorporated 
herein by reference and are made a pan of the 
present specification. 

55 Mcmorv device 3 nav be of the type dis- 
closed in U.S. Paten: No. 3.521J40. 

A more complete description of the opera- 
tion of a data communication system is dis- 
closed in copending British patent application 

60 No. 11454/71 'Serial No. 1352055V A por- 
tion of one of the subchannels 6a — 6n is show n 
in more detail in Fig. 2 and a portion of the 
cemmuni cat ions control ler 5 is shown in Fig. 
3. The comm uei i eat: or. s controller of Fic. 3 

65 (Fig. ?a, 3b, 3c": mciuics a high priority scan- 



ner S4, a normal scanner 88 and a channel 
enable decoding matrix 94 which supplies 
channel enable signals to the subchannels. ca — 
6n. The controller of Fig. 3 scans each of the 
subchannels in turn bv sequentially providing 
an cnabie signal to each of the subchannels. 
The controller hes a plurality of priority 

itches to cnabie the controller to scan only 
a predetermined number of high priority sub- 
channels when a predetermined number cf 
these priority switches arc closed. When all- of 
the priority switches arc open, the controller 
sequentially provides enable signals to each 
of the subchannels 6a — 6r. of Fig. 1. 

The controller shown in Fig. 3 is designed 
to scan 32 subchannels with die normal scan- 
ner and to scan cither 2, 4, S or 16 subchannels 
as high priority subchannels when priority 
switches in the controller are closed and 
priority signals arc received from the sub- 
channels. It should be understood that the 
controller in Fig. 3 can be changed to tin a 
greater or lesser number of subchannels by 
changing the number of elements in the scan- 
ners. 

AND-gates 
The AND-gates disclosed in the drawings 
and particularly in Figs. 2 and 3 provide the 
logical operation of conjunction of binary :ig- 
nals applied thereto. In the system disclosed, 
since Lie binary 1 is represented by a positive 
signal, the AND-gates provide the positive out- 
put signal representing a binary 1 when, and 
only when all of the input signais applied 
thereto arc positive and represent binary Ts. 
The symbols identified by the numerals 51 — 
54 in Fig. 2 represent two- input AND-gates. 
Such AND-gates deliver a binary 1 output 
signal only when each of the two- input sig- 
nals applied thereto represents a binary 1. A 
three-input AND- gate, such as represented by 
AND-gatc 55, delivers a binary 1 output only 
when each of the three- input signals represent 
a binary 1. 

OR-gate 

The OR-gatcs disclosed in Fig. 2 and 3 
provide logical operation of inclusive- OR func- 
tion for binary 1 input signals applied there- 
to. In the rystem, since the binary I is repre- 
sented by positive signals, each OR- gate pro- 
vides a positive output signal representing a 
binary 1 when any one or more of the input 
signal applied thereto is positive and repre- 
sent binary l's. The svmbol identified by gate 
31 in Fic. 2 represents a three-input OR-gate. 
This OR- gate delivers a binarv 1 output sig- 
nal when any one or more of its input signal* 
applied thereto represents a binary 1. 

Inverter 

The inverter disclosed in Fig. 2a and rep- 
resented bv numerals 14. 28, etc. provides a 
positive output signal representing a binary 
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1 when the input signal applied thereto is 
negative, representing a binary 0. Conversely, 
the inverter provides an output signal repre- 
senting a binary 0 when the input signal repre- 
5 sents a binary 1. 

Fiip-Flop 

The flip-flops or bistable multivibrators 
referred to in the specification, and shown, 
for example, in Fig. 3 of the drawings, are 

10 circuits adapted to operate in either one of 
two stable sutes and to transfer from the state 
in which they are operating to the other stable 
state upon the application of a trigger signal 
thereto. In one state of operation, the flip-flop 

15 represents the binary 1 (1 -state) and in the 
other state the binary 0 (0-state). The three 
leads entering the left-hand side of the flip- 
flop symbol, for example, flip-flop number 
75, shown in Fig. 3a, provide the required 

20 trigger signals. The upper lead, the J lead, 
provides the set signal, the lower lead, the K 
lead, provides the reset input signal and the 
center lead provides the trigger signal. When 
this set input signal, on the J lead, is positive 

25 and the reset signal, on the K lead is zero, a 
change from a positive voltage to a zero value 
of voltage, on the C lead, cause the flip-flop 
to transfer to its 1 -state, if it is not already in 
the 1 -state. When the reset signal is positive 

30 and the ^t signal is zero, a change from a posi- 
tive voltage to a zero value of voltage, on the 
C lead, causes the flip-flop to transfer to the 
0-state if it is not already in the O-state. 
When the J and K input leads are both posi- 

35 tive, or when the J and K leads are not con- 
nected to an external signal source, a positive 
trigger pulse causes the flip-flop to change 
states. The R lead entering the bottom of the 
flip-flop also provides reset signals. When a 

40 zero voltage potential is applied to the R lead, 
the flip-flop resets to the 0-state and remains 
in the 0-state as long as the zero voltage poten- 
tial remains on the R lead, irrespective of any 
signals on the J, C and K leads. Some flip* 

45 flops do not provide the R lead. The two 
leads leaving the right-hand side of the flip- 
flops deliver the output signal for each flip- 
flop. The upper output leads, the Q leads, 
deliver the 1 -output signal of the flip-flop and 

50 the Q output leads, deliver the 0-ourput sig- 
nals. 

Scanner 

Tlx operation of the scanners used in the 
controller can be more clearly seen by refer- 

55 ring to the normal scanner or counter 88 in 
Fig. 3. Pulses from the oscillator 90 art 
coupled to the input of the normal scanner 88 
which comprises a plurality of flip-flops 89a— 
89e. When a positive voltage from AND-gate 

60 87 is applied to the J and K input of flip-flop 
89a, each of the trigger pulses applied to the 
C input causes flip-flop 89a to change sutes, 



When rwo pulses have been received at the 
input of flip-flop S9a, a positive output volt- 
age is produced at the Q output lead of flip- 65 
flop 89b and is applied to one lead of AN'D- 
gate 91b. When eight, pulses have beer, re- 
ceived at the input lead of flip*riop S9a, a 
positive voltage is applied from the Q output : 
lead of flip-flop S9d to the C lead of rlip-ricp 70 
S9c and to one lead of AND-gate 9. Id. When 
twelve pulses have be-m received a positive 
voltage from both the Q output lead of flip- 
flop 89c and the Q output lead of S9d is 
applied to the input leads of AND- gates 91c 75 
and 9 Id. When a positive voltage from flip- 
flop 81 is applied to the other leads of AND- 
gates 91c and 9 Id the positive signals from 
scanner 88 are coupled through OR-cates 92c 
and 92 d to provide a positive signal on each 80 
of the leads CN4 and CN8. A more complete 
discussion of the binary scanner or binary 
counter shown in Fig. 3 can be found in the 
textbook "Digital Computer Fundamentals", 
second edition, bv Thomas C Bartee, McGraw 85 
Hill, 1966 on pages 9-^-96. 

Signals from the Q output leads of flip- 
flops 39a — 89e of the scanner 88 are coupled 
through AND-gates 9 la — 91e and OR-gates 
92a— 92d to the leads CN1 — CN16 which are 90 
coupled to the channel enable decoding matrix 
94. The channel enable decoder matrix 94 is 
shown in more detail in Fig. 6. The signals 
from the leads CN1— CN16 are selectively 
coupled to the AND-gates 98a— 9 Sn and are 95 
applied to the inverters 99a— 99e. Inverters 
99a— 99e invert the signals which are also 
selectively coupled to AND-gates 9Sa — 98n. 
For example, the inverted signals are applied 
to the input leads of AND-gate 98a so that a 100 
positive signal is developed at the output of 
AND-gate 98a when the count in the counter 
or scanner 88 is equal to zero. This positive 
signal provides an enable signal to subchannel 
0 shown in Fig. 1. When the first pulse is 105 
applied to the trigger lead of flip-flop 89a 
in the scanner 88, a positive signal is applied 
on the CM output lead, thereby providing 
a positive signal to the upper lead of AND- 
gate 98b. All of the other leads CN2 — CN16 110 
have a signal representing a binary zero which 
is inverted by inverters 99b— 99e respectiveiy 
and applied to the other lead of AND-gate 
98b causing gate 98b to provide a positive sig- 
nal at the output lead of AND-gate 98b there* 115 
by providing a posiuve enable signal to chan- 
nel 1. As the count in the scanner 88 pro- 
ceeds, the leads from the flip-flops 89a— 89e 
provide positive signals which sequentially en- 
able the other gates 98a— 98n to sequentially 120 
provide an enable signal to each of the other 
subchannels of the system shown in Fig. 1. 
These enable signals are coupled to the sub- 
channels on input leads 33 shown in Figs. 2 
and 3. 125 

The operation of the communications con- 
troller 5 will now be described in connection 
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with Figs. 2, 3, 4, 5 and 6. Fig. 2 shows a 
typical subchannel which may be connected 
between the local medem and the communica- 
tions controller shown in Fig. 1. The subchan- 
nel shown in Fig. 2 communicates with the 
modem over the lines shown on the left-hand 
side of the Fig. 2a and communicates with 
the communications controller over the lines 
shown on the right-hand side of Fig. 2b. Figs. 
2a and 2b are drawn to be placed side bv side 
so that the leads from the r.ghr side of Fig. 
2a are connected to the leads from the left 
side of Fig. 2b. The subchannel receives input 
data, timing signals and carrier detect signal 
from the modem and sends ourput data to the 
modem over line 19. The subchannel receives 
channel-enable signals, answer signals and out- 
put data from the controller over lines shown 
. at the right-hand side of the sheet and supplies 
input data and a plurality of commands to 
the communications controller over other lines 
shown at the right-hand side of the Fig. 2b. 

When the modem is in operation, timing 
signals art continuously supplied to the sub- 
channel over input lines 17 and 23 and input 
data is supplied over line 13. When a binary 
bit of data is applied to line 13, this binary 
bit and the timing signal on line 17 cause 
the binary bit to be set into input-data flip- 
flop 15 and the timing signal also sets the bit- 
ready flip-flop 16. When the bit-ready ftip- 
flop 16 is set a binary one which is developed 
at the Q ourput lead is transferred through 
OR-gate 31 to one lead of AND-gate 35. 
When the channel-enable signal from the com- 
munications controller is supplied to the par- 
ticular channel over line 33, gate 35 is en- 
abled so that a service-request signal is sup- 
plied to the communications controller. The 
binary 1 from the Q output lead of flip-flop 
16 also sets the store-command flip-flop 46. 
At this same time, the channel enable signal 
enables AND-gate 34 so that the binary bit 
which was stored in input-data flip-flop 15 
is gated through gate 34 to line 38 which pro- 
vides input data to the communications con- 
troller. The service-request signal is applied 
to OR-gate 96a in the communications con- 
troller shown in Fig. 3c and is coupled to the 
T input lead of the scan flip-flop 75 in Fig. 
3a. Figs. 3a, 3b and 3c are drawn to be placed 
side by side as shown in Fig. 3d. Leads from 
the right side of Fig. 2a are connected to the 
leads from die left side of Fig. 2b. Leads from 
"the ritit side of Fig. 2b are connected to the 
leads from the left side of Fig. 2c. 

The service-request signal on the J lead of 
scan flip-flop 75 and the oscillator pulse which 
is debyed by delav line 74 and applied to the 
C input lead cause the flip-flop 75 to be set 
and to provide a binary 1 at the Q ourput lead. 
The binary 1 from the Q ourput lead of flip- 
flop 75 provides an interrupt signal to the 
input/output multiplexer, Fig. 1, which pro- 
vides an answer signal when the input/output 



multiplexer has accepted the data. This answer 
sicnal which is provided on line 45 is coupled 
to line 45 of the subchannel and is applied 
to one lead of AND-gate 36. The channel- 
enable signal from line 33 is applied to a 
second lead of AND-gate 36. The binarv 1 
from the Q output lead of bit-rcadv flip-flop 
16 has previously set the store comma r.d flip- 
flop 46 so that riip-flop 46 provides a binary 
1 at its Q ourput and supplies a third binary 
1 to the input of AND-gate 36. These binary 
Vs cause the answer signal from the controller 
to be gated through the inverter 2S and to 
provide a reset signal to bit ready flip-flop 
16. The answer signal also provides a pulse 
to inverter 76 which inverts the pulse and 
causes scan flip-flop 75 to be reset, thereby 

providing a binary 1 at the Q output lead of 
flip-flop 75. 

The binarv 1 at the Q ourput lead of flip- 
flop 75 enables AND-gates S3 and S7 so that 
signals from scanner-select flip-flop 81 are 
coupled to the J and K input leads of either 
flip-flop 85a in the high priority scanner 84 
or are coupled to flip-flop S9a in normal scan- 
ner 88. These signals from the scanner- select 
flip-flop select either the high priority scanner 
or the normal scanner to provide scanning 
sienals to the channel enable decoding matrix 

When it is desired that the normal scanner 
be used on all subchannels the switch 30 (Fig. 
2} in each subchannel is open so that a low 
value of voltage representing a binary 0 is 
coupled on line 39 to the communications con- 
troller of Fig. 3. This binary 0 is coupled 
throueh OR-gate 96b and inverted bv inverter 
77 causing scanner-select flip-flop 81 to be 

reset and to provide a binary 1 at the Q out- 
put lead. The binarv 1 at the Q output lead 
enables AND-gates 91a— 91e and AND-gate 
87 so that the normal scanner 88 provides sig- 
nals to the channel enable decoding matrix 

When the modem is ready to receive data 
from the subchannel, timing signals are pro- 
vided over line 23 to the bit-reoucst flip-flop 
25 thereby scning flip-flop 25. When the bit- 
request flip-flop 25 is set a binary 1 from the 
Q output lead is coupled through OR-gate 31 
and AND-gate 35 to the communications con- 
troller. At this time if the bit-ready flip-flop 
16 is reset the binarv 0 from the Q output 
lead is inverted by inverter 43 and applied 
to one lead on the AND-gate 54 of Fig. 2b. 
The binarv 1 from the Q ourput lead of bit- 
request flip-flop 25 is applied to the other 
lead of AND-gate 54 thereby causing the load- 
command flip-flop 47 to be set. The binary 
1 from rhe Q output lead of load-command 
flip-flop 47 and the answer signal from the 
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input/output multiplexer on line 45 and the 
channel-enable signal on line 33 enable AND- 
gate 37 so that data from the input/ourput 
multiplexer on line 49 is gated into the out- 

5 put-data flip-flop 21 i'Fig. 2a). When the next 
timing puJsc is received bv the subchannel, the 
data bit in output-data rlip-ftop 21 is gated 
into output flip-flop 20 and is coupled over 
line 19 to the modem. 

10 Whenever a carrier signal from the modem 
changes, for example, the carrier comes on or 
the carrier goes off, a voltage is provided over 
line 63 to the subchannel. When the carrier 
goes off, a negative going signal is applied to 

15 the carrier-off flip-flop 64 thereby sen in g flip- 
flop 64. When the carrier comes on a positive 
going signal on line 63 is inverted by inverter 
67 and sets the carrier-on flip-flop 65. Signals 
from carrier-off flip-flop 64 and carrier-on 

20 flip-flop 65 may be coupled through OR* gate 
70, OR-gate 31 and AND-gate 35 to provide 
a service -request signal to the communications 
controller. The signal from the carrier-off flip- 
flop is also coupled through AND- gate 62 to 

25 the communications controller and the signal 
from the carrier-on flip-flop 65 is coupled 
through AND -gate 69 to the communications 
controller. The data-load signals, the data- 
store signals, the status- store signals, the car- 

30 rier-on signals, and the carrier-off signals are 
coupled through AND-gates 96d — 96h (Fig. 
3c) to the input/ourput multiplexer shown in 
Fig. 1. 

When it is desired that the subchannel 

35 shown in Fig. 2 be used as a high priority sub- 
channel, the switch 30 is closed. Thus each 
time that the bit is ready to be transferred 
from the subchannel to the communications 
controller, a signal from the Q output lead 

40 of the bit-ready flip-flop 16 is applied through 
OR-gate 29 and switch 30 to the priority re- 
quest line 39 and to the communications con- 
troller. If a bit is ready to be set to the modem 
the bit-request flip-flop 25 is set so that a 

45 binary 1 is available at the Q output lead of 
flip-flop 25. This binary 1 is coupled through 
OR-gate 29 and switch 30 to the priority re- 
quest line 39. The priority-request signal on 
line 39 (Tig. 3) is coupled through OR-gate 

50 96b to the one input lead of AND- gate 79. 
The other input lead to AND- gate 79 is en- 
abled by the signal from the Q lead of scan 
flip-flop 75 so that the scanner-select flip-flop 
81 is set when the next pulse from oscillator 

55 90 is applied to the C input lead. When flip- 
flop 81 is set, a binary 1 at the Q output lead 
enable AND-gates 86a— S6d so that the out- 
put of the high priority scanner 84 will be 
coupled to the channel decoding matrix 94 

60 and out to the various subchannels. At this 

same time a binary 0 from the Q output lead 
disables AND -gate 87 so that the normal scan- 



ner SS is disabled and scanning by scanner SS 
is halted. 

When it is desired that onlv rvvo high 65 
priority subchannels be used with rhc com- 
munications controller shown in Fie. 3,- the 
switch 82a in Fie 3b is connected to the 
contact 78a. Switches S2b. S2c and S24 are. 
each connected to the ground ccr.tac;s. Wich TO 
the switches in the above position, or.lv the 
binary bit from the flip-flop Sia is ccupied 
through gate S6a to the channel-enable decoder 
matrix 94 so that only subchannel 0 and sub- 
channel 1 arc scanned by the high priority 75 
scanner. When it is desired that more than two 
subchannels be used as high priority channels, 
other of the switches 82a — 82d are connected 
to the corresponding contacts 78a — 78d. For 
example, when it is desired that eight sub- 80 
channels be used as high priority channels, 
the switches 82a, 82b and 82c arc connected 
to contacts 78a, 78b and 78c respectively. 
When it is desired that sixteen subchannels be 
used as high priority channels, all of the 85' 
switches 82a — 82d are connected to their res- * 
pective contacts 7Sa — 7Sd. Thus t it can be 
seen that the high priority scanner shown in 
Fig. 3 causes the communications controller 
to scan two channels, four channels, eight 90 
channels or sixteen channels as high priority 
channels. If it is desired that other numbers of 
channels be scanned such as three or five, 
another embodiment of the high priority scan- 
ner, shown in Fig. 7, can be used. The scan- 95 
ner shown in Fip. 7 can be used to continuously 
select any number from one channel to six- 
teen channels for high priority channels. It 
should be understood that more than sixteen 
channels can be scanned by including addi- 100 
tionai flip-flops and additional switches in the 
circuit shown in Fig. 7. 

When all of the high priority subchannels, 
as shown in Fig, 2, have been . serviced, the 
bit-ready flip-flops 16 and the bit-request flip- 105 
flops 25 in each of the subchannels are reset 
so that there are no longer anv signals on the 
priority request lines 39 from the subchannels 
to the communications controller. When there 
is no signal on line 39 there is no signal from 110 
OR-gate 96b in the communications controller 
so that the voltage applied to the input of 
AND-eate 79 {Fig. 3 b) is low and AND-gate 
79 is disabled. The low value of voltage is in- 
verted by inverter 77 and applied to one lead 115 
of AND-gate 80 so that the binary 1 from the 

Q lead of scan flip-flop 75 is coupled through 
AND-gate 80 and resets the scanner-select 
flip-flop 81. When flip-flop 81 is reset, a binary 

1 from the Q output lead of flip-flop 81 is 120 
coupled to one lead of AND-gates 91a— 91e 
so that gates 91a— 9 le are enabled. The 
normal scanner 88 is again coupled to the 
channel enable decoding matrix 94 and all 
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of the subchannels will be sequentially scanned 
by the communications controller. 

If the normal scanner is providing channel- 
enable signals to one of the channels 17—31 
5 at the time that a priority-request signal is re- 
ceived from one of the high prioriry subchan- 
nel!, normal scanner 88 will stop scanning. 
•However, the communications controller will 
finish servicing the subchannel which was being 
10 serviced at the time the priority- request sig- 
nal was received. The high prioriry scanner 
will start scanning the high prioriry channels 
which are determined by the settings of the 
switches 82a— 82d. When the priority- request 
15 signal is ho longer applied to the communica- 
tions controller, the normal scanner will re- 
sume scanning the channels starting with the 
next channel which is due to be serviced. For 
example, if the normal scanner had stopped 
20 on subchannel 19 at the time the priority- 
request signal caused the high priority scan- 
ner to start operations, the normal scanner will 
resume scanning at subchannel 20. 

A priority of commands from the subchan- 
25 nel to the controller is established by flip- flops 
46, 47, 48, inverters 43, 58, 59, 60 and AND- 
gates 54 and 55. Only one of the flip-flops 
46, 47 and 48 can be set at any given time 
so that only one of the data- store, data-load 
30 and status-store signals can be sent to the com- 
munications controller at any given time. The 
flip-flops 46, 47 and 48 are set by signals from 
flip-flops 16, 25, 64 and 65. 

When bit-ready flip-flop 16 is set a binary 
35 1 from the Q output lead and a service-request 
signal from AND-gate 35 cause store-com- 
1 mand flip-flop 46 to be set and to provide a 
data -store command to the communications 
controller. The binary 1 from flip-flop 16 is 
40 inverted by- inverter 43 and disables AND- 
gates 54 and 55 so that flip-flops 47 and 48 
cannot be set. 

When bit-request flip-flop 25 is set and bit- 
ready flip-flop 16 is reset a binary 0 from 
45 the Q output lead of flip-flop 16 is inverted 
by inverter 43 and applied to one lead of 
AND-gate 54 thereby enabling AND-gate 54 
so that a binary 1 from the Q output lead of 
flip-flop 25 causes, load-command flip-flop 47 
50 to be set and to provide a data-load command 
to the controller. The binary 1 from flip-flop 
25 is inverted bv inverter 58 and disables 
AND-gate 55 so that flip-flop 48 cannot be 
set. 

, 55 When flip-flops 16 and 25 are both reset 
binary 0*s from the Q output leads of flip- 
flops 16 and 25 are inverted by inverters 43 
and 58 and applied to AND-gate 55 thereby 
enabling AND-gate 55 so that a binary 1 
60 from the Q output lead of either carrier-OFF 
flip-flop 64 or carricr-ON flip-flop 65 causes 



sums-command flip-flop 4S to set. When 
flip-flop 48 is set a binary 1 from the Q output 
lead provides a status- store command to the 
communications controller. 65 



WHAT WE CLAIM IS: — 

1. A digital electric data communications 
system in corpora tin? a priority switch and a 
data communications controller for controlling 
the sequential polling of a plurality of sub- 
channels, said controller comprising a pair of 
subchannel scanners one of which is arranged 
to generate signals when activated which cause 
the sequential polling of all the said subchan- 
nels and the other is arranged to generate sig- 
nals when activated which cause the sequen- 
tial polling of some, but not others, of said 
subchannels, and a priority selection circuit 
which enables one or other of the said scanners 
in accordance with the setting of the prioriry 
switch and the presence or absence of a demand 
for priority servicing from one or more of the 
subchannels is polled by the second said sub- 
channel scanner, said first scanner thus being 
enabled in the absence of said priority demand 
signals and, subject to the setting of the said 
priority switch, being disabled upon manifesta- 
tion of said signals. 

2. A system according to Claim 1 wherein 
the subchannel scanners comprise multistage 
counters and the controller incorporates an 
oscillator arranged to clock scanning bits 
through the said counters, the stage outputs of 
the counters being connected to a decoding 
matrix via respective gating means which are 
selectively enabled by the operation of the 
said prioriry selection circuit. 

3. A system according to Claim 2 wherein 
the said subchannel scanners each comprise a 
plurality of flip-flops. 

4. A data communications system according 
to any of Claims 1 to 3 wherein the said second 
subchannel scanner includes switching means 
for selecting the number of subchannels to be 
given priority of service. 

5. A system according to Claim 4 when 
appendant to Claim 2 wherein the said switch- 
ing means appertaining to the second sub- 
channel scanner is connected between the stage 
outputs of the second scanner and the corres- 
ponding gate inputs of the said respective gat- 
ing means. 

6. A system according to Claim 4 when 
appendant to Claim 2 wherein the said switch- 
ing means appertaining to the second v a nner 
comprises selector switches connected so as to 



select from between the respective Q and Q 
outputs of the second scanner as denned here- 
in, said switching means thereby providing^ a 
plurality of conditioning inputs to an AND 
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gate the output of which is used to reset the 
counting stages of the second scanner. 

7. A digiui electrical data communication 
system substantially as described with reference 
5 to Figures 1 to 6 of the accompanying draw- 
ings, or as modified according to Figure 7. 
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